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(57) Abstract: 



PURPOSE: An apparatus and method for 
determining search ranges to measure the location 
of a terminal in a mobile system is provided to 
determine a pseudorange search range and a 
frequency search range for the GPS satellite of a 
mobile terminal using the pseudorange and Doppler 
frequency of the GPS satellite measured at a 
specific location and the distance information 
between the specific location and the mobile 
terminal. 
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CONSTITUTION: A PDE(Position Determination Entity)(300) communicates with a reference GPS receiver 
(310) and a mobile base station(320). The reference GPS receiver(31 0) extracts ephemeris information 
from a satellite signal output from a GPS satellite and provides it to the PDE(300). The mobile base station 
(320) measures the RTD of a mobile terminal that requested GPS signal acquisition information, and then 
provides the measured RTD to the PDE(300). The PDE(300) processes the data supplied from the 
reference GPS receiver(31 0) and the mobile base station(320), settles a pseudorange search range and a 
frequency search range, and provides the values to the mobile base station(320). 
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MU\± TjejLHSj US SSr?|SF2| EgEMiJXig §M§ HtWOI S^KM £1*1 SX7> 71X12] 

AISCH! gxiS 7IXR2K 715^ GPS 4=£!7I1 =wmo\ OPS £|g 3I£ SMM *5WH2, EhS-H^S XI 
3 Sfiffl- GPS ?|g 3IE SfiSI- 7IARBJ «« OlgSKM ESOTW m* 2UF71EI S ?EK* 

3^1 B*| SSM ^SsfOI 7IARQ1I ^§ AlbHfih GPS 9|« flfi2h 2|Af7|EI 9 

SSM ^doPI 91*1 §Si ^gol~ LBEo, 3 ^o,** 6PS ^o, & aj- A( . 




S 71 E| (HI [0EF2JAF71EI 3*»g?iM «3&K)I, 01* 7IXRIHI *Bj«fe 2JAMEI S^gSI «37I2K 
GPS £|22J Sj ^£*jEm jmzl *\x\zmm 0\%tm 7IXR0U1 S*EIS GPS 9|g2J £*E1 

^Ete* 7oHl, SW^I IHIOI^EhS! 71EIS 4§*[ * BiiQI^Ef*] 71 El (HI COEI- 

-*ni4 s^gsii fara, o\m o\mm& m^t= s^g^i e§7is 



^3 



GPS, ^ ^SL LJIMSIH KISS GPS, *lx| IS AIM, *nte a4B*L 2IAWEI 

£ la a £ IbS USW3-XI8K! GPS 3*1 ^1 A»*f& 0|§g£! AI±BS| ^ S! 
71 ?|*j- £9 

£ 2^ GPS £d7|2| ^n>4 3 2JACTEI 3^ £3£K?I 91^ £3 

£ 3s g fiAioaoi! urn omsa Ai^yioiiAi BW7i£j ?ixim s^^im asm 

fe 9X19 £Alofe £9 

£ 4= g irssi Aioooo c&s oieg>y ai^oaai aw^isi ?ixis *stF7i g^i g?iM -i§ 
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2h 71 XR 32| XIEI*! tf» EPM 'QISftKN 9W7I2J £1*1 g ^gof7| §J3§W gg 

gghSjo^ GPS (Global Positioning System) DigoKD) ?lx|g §Stfe 7ISS DH° PeW SO* 

CHIAJ &£EiH 2J2D1, ^SI *Hf a 2^1 ftttt §»0|| ^ QISEIH aCh 01 e A|^2| GPS 
71= GPS £!2:gg ^£!tKH 4=£7| 2|Ar7iE|( Pseudorange)g 01 2J 

Awaai- assi £ia sm.qisskm ssaias **u mm ntttfc smoiq. §eH2j gps 
^7i^ 21 « sxisisi §a izesioi ^xrass o m s n&itt mm Ahsshx oi> *em 

6PS (Stand-alone GPS) SMOIEt ffl}. *WUW 7H8S QW«2| GPS ^£!7|£- ^| fitS« GPS @>^g 

BHH(HI=- 0|g#£! BBWIW GPS m?\W LHSSfe »B0| 2^E|2 2J£Di, 0171 Alfe 2^ 4£§0| 
Sfit!" SHOIQ. ^, 0I§S£! 9&7KN fflHEIS 7 r feS!- SqSOl JTCKIH3 SAIZJ GPS 

4^7|g Ar£SI9 H SIS SS 7r^ AI30I SioCTI SQ. [KM, 0l§e£i 9*71011 LH&S GPS 4 
£71 = fl» «30l US*]- 2^(HI9 ^*E|^ £7liE|^ SOI gS^Oia. Z1EHLK 01 S^CHI^ 

9m Ai are AizKitt oisnoi ±fi£icn a»»2j agon nra- *ai skh «* gag as&ra s 

Sfe 9S0I S!Ch 

#7121- S^lgf -ttflftPI °I^BAi J22!B 71 SOI LJMSI3 XI S« GPS (Network- Assisted GPS) »4 
OICK 01 L1S«3 X|£l« GPS Hg£! flxlOfl GPS 4^711 tf«(QW 7I£^ GPS 4£!7IE|- 

SW*KM ?IS ^ ^tiSKH, OieSd 9*?IWAI £1x1 ^gOI Ififci- 3^ ^ B*|£ 

S 9S7I0I 71^^ GPS 4d7|0|JA1 f § §£g $Hg B^7|^ ^7| SMI 

□IS*HM »S AI2- UI0|(10£ O|LH)0ii £ixlM 7I0OICK ^71 UI^?J3 XIS^ 6PS » 

^ CHI AH E^ f 7|Gil XilgEI^ gfi~ eh71£h 37WI §SSOI 1 4^ SiClK 

1 ) SH* ^tetl" GPS ?|« 

2) 2J- GPS ?|^2J Doppler ^\L[^9y 2^1 ^£1 

3) ^ GPS £|g£j 2JAh7iei2|- 2JAF71E! g4!j g?| 

0151- ^|2|- gMM# GPS S!^ gMEf g*HIh 6f7l GPS 715^ GPS 4d 

7isj m^m Kzmo\ ^ hsdi, oie s<y Ai^gsj °mhiai oia^ ttzt sruis «a s§ 

A1hH(Position Determination Entity: PDE)EH1 tlCK 

#7| UM«3 XISS GPS A|^^ GPS ^£}J\J[ LH§S OlSSd fl*l IS A|bH£ ^SEIDI, 

»7ia GPS Al^glBI E 1d0 g eaIEIOI SIQ. 3BIH £ ^| E 1a£h ^ Al£92| 

4^71 £ lag S^ofS, OI^W^! E»W7|(100)^ OIS#ai 10)21- MdOi 7rSSFDl, GPS ^ 

t!7|g LHS^HI SiOi 9M ^§0| AIHK120)£ OIS#i! 71X1^(110)^ #dOI 7^ 

otKM 71^ GPS *d7|(130)g g*fSHl 2JQ. &7| E laCHlAi^ OIS Si! 71X1^(110)011 9S 
AIB( 120)71- BBS EAIEIDi axia, i3S5?(MobHe Switching Center)Oil 33S HQ. E 

t!" S-71 0IS»fl 7IXR(110')S 7JXI^ **dSS (Base Station Transceiver Subsystem: Q\t\ BTSSr S 
ttCr)2f 7|XJ^ »OI7|(Base Stat ion Control I er: BSCEh SthD)S Dfl, &7| E laDilAi^ 

&7I £ix| B.3- AJbH (120)71- 4 V 7| 71X1^(1 10)LHS| BSCQij 

4 h 7l E 1a a E 1bg UI^-13 XISI§ GPS AI±B2| e^g fiUHaa, ArSXr7r Xri!2| $1x1 

fi ^g^h7| 3^71(100)21 9\m ^^h3, 4^71 9»7l(100)fe 15153901/4 01 M 2IXISH2, 1539 
WMAI OlgSi! 7|XR(110)0fl GPS &± Z\m §Mg fiStO. 3EIH tBStfe ^71 OlgsAi 
(110)S 153E+fl|(HIA1 fl» lg A|tf|(120)N ^g 9»7|gi*a GPS *m ga^ figEISlMg IS 
*HQ. 4 K 7l flfl IS AiBi(120)^ 155971! 01IAI 01 g &XWH2, 1579711 CHI Ai ^71 71^^ GPS ^ 

i! 71 (130)011 Ad m^*^ GPS ?^IE gag 4£!*>a. 01^ ^71 ?|xt SS AIU)(120)S 1599711 OH AI 
^71 GPS aE gS^^Ei 0| 9-6^101 CH^ GPS ai^ sje g^M 7j|Ah§]0|, 161970O1IAI g?\ Tfl 
i+a ISfg 0|^#d 71 XR( 11 0)011 ^iltHIK HEIH Oi^SAi 7|X|^(110)^ 16397WAr ^^E! 
SMg BW7I(100)(HI *<y*itr. ^71 GPSd2 ^l^g^g 4^iJ§F=- Ol^l-tl 9W7I(100)~ 16597fl0ii 
A| 4^71 SSI 01©5frO1 UHF€ A|^ LHOil ?|7:|g 711^ 1679711 (HI Ad D. 32rg Ol^gd 71 

XR(110)Qil 0I7IAI, .0|g»d 9^71(100)011 LHSS GPS 4^1 7 1 QUI AfgEI^ 9|« 2!^ 

BI^S Qj^ Xfl 5^781,1555: (N. F. Krasner, ' GPS Receiver and Method For Processing GPS 
Signals/ U.S. Patent No 5781156, 1997. )0i| 7HA|E|Oi 

£71 LBM9I3 XISS GPS A|^^ OieWd E*7|2j ^gojl 7 r § si^°J g^<>? g7rEI0) 01 
01 3L5tF7r £.S( Tel ecomrauni cat ions Industry Association, 'Position Determination Service Standard 
for Dual-Mode Spread Spectrum Systems/ Tl A/El A/Interim Standard 801(iS-801), Lake Louise, 
Alberta, Canada, Oct. 1999. Telecommunications Industry Association, "Enhanced Wireless PN-3890 
911 Phase 2/ To.be published as J-STD-xxx, Feb. 2000. )EISJH, ^LH2|2J CH^S2J 0|§§d AfgXrg 

oi mgm nmm sia. 

£7 Iti" UW SOI ?|X| §S AibH(120)0flAi WSSfe GPS i!2 S|^ Sfi^ '1) 7|g^ GPS ^^7|01IAi & 
m GPS as, 2) 715^ GPS ^£71 ^g^ 2J- GPS S|g 21 EgEI ?K^(0lor D0PP)2> 

^ 3^ S?l(Or&F DOPPJIN), 3) 715^ GPS <^>y7|0ilAl ^g*> GPS £|g2J 2JAr71EI (OluF CODE PH) 
2F SIArTIEJ 2^ S$l(0|5f CODE_PHJHN) §0|CK 0|§#d 9^ f 7IOil LUg-g 6PS ^7|^ ^7i2f 
GPS £2 Sj^ gag OlgSrDI E22fl§ m& 2^ 2rgg S^B 9&7|0flA| fe'SIS &§EI& Egei 
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^Eh£(0im D0PP_MS)2|- 2|APIE|(0|S|- CODE_PH_MS)M aSSKQ, 01 2tg 0\Bt\O\ 5|§^2J £|*l* Htf 
CO. 

E 21 §£ShS, E 20JA1 :?B*§ 2^ 33* UERHDb CJMNtOI S3 SIAPIEI 

2^ S^OID. E*J- #?l EE 2WAI AOSftg §ah UEHHtH, D.WIN10I Sffl ^Ete 2*! 

S^OID. «*, GPS £!s «^ SSI ^dshAI 6 ps ^AjOUAi^ CJIINIlf DJHNlg gf9£ 

s ^iAf^ lhv aai s^oi 2^} aa. the gps ds ^ -sag oiesi-s uim«3 ai 

S« 6PS g-^OilAi^ ?ffl* 2*1 S^OI UJ\HZ?[ E|H, 2JACTEI 2^ 2*101 CJIN27I- SQK COAL 
D_WIN22h CJPIN2& Qg^ LhEftSCh 

DJWH2 - [DCPP-DOPPJMN/2, OOT+DOPP. WIN/2] 

CJHN2 = [C03E.PH-CODE.PHJIN/2, O)DE.PH+C0DE_PHJIIN/2] 

U&M 01 BBS LIIHZ]It.DJIN2*.9e!°S Sfe LH" 2^ ^\7[ SQ. CQEFAi #?| 

LJM*3 XISS GPS g*|-* A^Shir 3°O0 SOiAj 2*i 2^h°S EHK>|2| SI 

xl H£HHI -fcaEIS AI30I im E^EI= 2JO. 

oi« flstj- hi» aoi ««. as aiehwiai siss^ ^kf* s.siawei 2^ gwf ^aa si*4^ 
bs^iwi mss gps 4=6!^i°i 2^ §^oi goigTj eih, a^ ?ixi ^goii sat* Aiaoi e^ei^ s 
»3h siD. nau fe^i 2*! jauwt si-as, &?\ cjiNza djhn2s seas st= siarisi 

LH CHI D0PP„MS2KC0CE.POS7f 3t!EIAI g^l- HltfV ^£ KaDL OIS 2^(HI^ GPS 

SI^OI tm HEW Q|{§#£! Be ?|£J EgEI ^KK(00PPiMS)2K 3AWEI 

(code.ph.ms) gsrg sasfe s^sj gargsi* esse 2101 sat!- saoia. «t sk?isi <4^*i 
i> a 2>m im** srs dopp.winsi- code.ph.wini 2101 uihsib ais^ gps 



DOPP-DOPP^ <DO PP 
I CODE„ u DE 



WIN 



A£?| <^Aj l>Qi|Ai DOPPSh D0PP.MS2] Tfe DOPPg #SSJ- ^li^SJ AIEI^J 71EI (OBI- 

Baseline TiEIEI- tTPF 10iAI3 ^^^^ gt^OI SiQ. Etj- 4^1 <^*t^! 2>W|A] C0DE.PH2F CODE.PhLMS 
Baseline ^ElOfl HIBjltO. CD-EhAl, WXIOOAI D0PP2f CODE.PHM ^Soffll £13, 

D0PPJI-N3I- C0DE.PH.WINOI ^OWHS 491 E 2°J CJINZai- D.WIN27F SOiMTfl BLK Eth. 01 Baseline 
7iE|g oCh^ DOPP.WINflF C0DE_PH_WIN1 SQ- gSW ^ 2iD. 0|g §01 4^1 Basel IneOI 

10km°l 2^21- Basel ineOI 1kn£j ^Ah2J 2^7h IDOPP - DOPP MS|!7f- IBSI ^H^, Oil 

Sra 2^3911 ^CH^aS *m t\*$ aa. DJS^WS 491 Baseline 71EI1 "fflCFS Oil S.»-S3H3I 

codejphjinb .aa ^mm 4= 20. fl*»a; sir^ioi aatrwflw eiei ^in-^su- sjaf 

71 El* =Soh~ SHKOfl: GPS ^d7l)l ^xluffi, EW^IS* 01 §B|2F£| TjEI S BTSffKR 2*5B*IS 

*s*ra fiaraoi&w « ao. 

IiaU 4 k 7| XiaS GPS g-^2| SEH^ISMAIfe AKgEIS DOFTO C0DE.PH^ #?\ 715^ GPS ^ 

i!7|0flA| ^gEI^ St* AI-goKfl, 715^ GPS ^i!7|2J AIHI^ S« LHWI 0ie#6! 
IWMM m^t! DOPP.WINlh C0DE.PH.WIN1 XHS&fe AfiSOD. 01 S ^EHHJ 7\ = 7hAl ^3 

CHIA1 g^B?| ^§ S^aSS dh&^oFAl St!" 5J0IQ. GPS 4d^l^ PDHHI §^}EIES 

BSC E~ eJEOfl ?lx|5h7il aQ. 0|5H Baseline TiE!^ gu^£g lOkm-IOOkmOU 01 = 01, s 

o| BSC£^ IS&^OI A|H|± S« LH (HI ^SEIOi 2iAI 2^^ □ ^kmQfl Oil 4=E 

2iQ. CBBM ?E^2f HJAF71EI 2^ S^OI UHl^hTll ^ 1RH 4? I £|xl ^§ AitH(120) 

oj LH oj 2 - OlSSty CHoBAi gg*!- DOPP.WINSF C0DE.PH.WIN1 393601 EIHS ^ 

e^i^s sintr 2^s?i* ^> aaot, e^ oia g-as o,^ gg AiBi * m LH oj ^ 
sTiEitHi zmti &v?m ^eti- 2^g?is as sv^in ^aisomi aa. oi^tii era «« as 

AihHtHl SIS*!- CHoHAf— AlUxWI IJOt!" 2^^^il Zi\gt>m E|~ BSOI SiCK 

OlElt!- KGISS flSSPI ^loB GPS $H?m Ol.gsAj a g « LHOil 2B»W HHflSJ ? LH 

m^i w^h $m as AiasF aysh= &soi usei^ie ^sq. he-ilk oia gps ^ 

^xlSI- LHMfl ^SDil £*e& HI §01 ^FEI^ BS01 2JCI-. 



CC&Ai g gg£| UIM?-I3 Al^ GPS "^S A^l~ OI§l>d Al^gOOAl ^§ ?ItJMAI SF= 

& GPS S|S2| HJAMEiai- E1E1 S! 4^1 ^§ ^lAl£h Ol^ld 7iE| §Mg OlS^h 

Cfl 0|=#d e^^l^] GPS ?l^0il CHtl-2IM7iEI 2^1 gSlfil- 2^1 'B«* aSS" 4^ Si^ &XI 

9i see ws*khi 2iD. 

a ggoj LfleojH Al^ GPS ^1 AFSSfe OiggAj Ai^OiJAj ^IxlOilAI GPS 

?|^2J 2jA^7iEI2f EME1 S 4^1 ^§ £F OI^Mai ei^IZi^ ^iEI §S1 Olg^fOl 01^ 
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Si! SB3I2I GPS 9120)1 Offif 2JAMEI 34? g9|2|- ?E^ 34" g9|g gg^ [ffl GPS 9|g°| °|Ar?1 
EI2F EgEI 4u&4=g GPS 9|g. gag OlguKfl mm 4= Si= §•*! a gag JHSiHHI SiQ. 
S ^goj s Qg asjo L1 |E ?J3 X| o,^ Q PS uhAi^ AUSfe OlSld Alii CHI Al 7|X|^ #Aig*|OI| 
M &m?! GPS 9I2VSI °IA|-7IEI2f EgEI 5£E^ a 0|§6d Alil°| EhSE Ml XIS gag 0|g 
SKS Ol^ld GPS 9|gCHI CH*H °U r ?iEI 34? g9l2|- 34? g?IS ggir ^ Si^ 5x1 

a sag msm\ SiQ. 

S a QS s g£ L1IM9-I3 Aia« GPS »£|g Al-gS^ 0I=#£! AligCHlAI 3>IXR 

MAI S=*tGPS 9|g£| °|Ah?iE|2r EgEI a OI=S£! A|ig°J Er=E MS A1S gag 0|§ 

SKA Olggd 3*?|2| GPS ^iSM VCHt[ 2IACTSI g4? g9|2f -*Eb£ 34? g9ig ess- UH GPS 9ig 
°l 2J ACT El 21- Eg ft £EK=g GPS 9IS 9-1IS. gag OlgShOI 711 gl&.&d ^gg ^s^ofl 

SiQ. 

s orao, a Qg =*<° L1IM9I3 GPS ar^lS AhgSfe Oimii! AI^BCHIAI 0|=g£! cho^o, 

GPS 9I2CHI CH^fejAI-TIEI 34? S9I2I- 34? g9|g IglT Ufl 2JAMEI 34? g9l2|- ^E}4= 34? 

g9ig ggm?i 9i*h oi=s±! e-^7i2j ^t;b ?m s^mi mtf si^ag 4=*«sr 4= si= §» a g-e 
g Mgma SiQ. " ' 

B gS2| E Q£ §cg£ UIM943 X|£J« GPS g^g A^o|~ 01= Si) AligiOIIAI ig 9|x|0flAI 5 
GPS £1221 2IAHEI2I- ESE1 4^4= g £7\ §g ^lx| £h A^ArZtei 7IEI gag OlgShO) A^ 
Ah 9|xl(HIAI°| GPS 9I2CHI CHt!- SJA^EI 34? 29|2|- 4^4= 34? g?|f ig^ ^ Si= S« S 1 »B 
g aStJOl SiQ. 

B sS2J E QS ^5JS 7qS« GPS g>Ni*g AFgSh^ Olggd AligjOilAI ig flJUOlAl "» 

GPS 9I22J °JAh7IEI2h SgEI ?E^ SJ £91 «g ?|fl^ At^Ahiiej TjEI gag OlgsKfl Afg 
W ^IxICHIAlE) GPS 914 H Dl« SJAfTIEI 34? S9I2^ ?E^ 34? ^91g ^g^- HI GPS 9|g2J 2JACT 

Ei2h sEgEi zm^m qps 91 s is gag oigsKJi TSdir 4= si= §*i a gag xnsftm SiQ. 

Sg .91 *l MAI & 
Jag OlgSKfl Afg 

A^ 9|xlO)|AI°l GPS 9ISCHI CHtJ- SJAhTIEI 34? g9l2|- ^Eh^ 34? g9|g gg^ 2JAh7iEI 3*? B9I2I- 

^ef^ 34? S9ig ggs^i 9\n \[gxw *M ym s^M tm mmm 4=ts^ ^ 2i= s*i a g 

SI SiQ. 



Milt? ^soi g^s ssgg s-sskm §§i 30IQ. 



S>?l ^SOflAI WIOIiE^i ?)EI, D0PP2I- OOPP.MS Z^i £l0i2i, 34?S9|£| 3±1F 10)1 CH^ ^g 
SWIgOl E SJ32J aQ OlSBg 9|oB QQQ SiQ. 0|g ^g £M» SiOl S*f 01 g 

2j g«M_ 2gl/dE a g g0 | ^OIoF?« SAIg 4= SiCfe 01 ^IgMOHHIAj g#2| A|i|g 7IB5WI 

SS!- S SSSI ^'A| CHICHI Al A^E| = SfOigg g°JSO <i 1>2h gQ. 







DOPP 


BPS ^Ai^Ph ^ 6PS £I£°J EciEl 


DOPP_WIN 




CODE.PH 


3?i7q^ bps ^<m?|7|- m^t} ^ GPS ^|^2J ejA^ei 


C0DE_POIN 


BJAfTi El 


DOPP.MS 




CODE^PH_MS 




C_»IN1 




0.WIN1 


Sill ^E^ 2*?! S« 


CJNN2 


SPSAIh ii^§5f Oie§^ S^BJ ACT El 


0_WIN2 


spsds: t!^§MM:oie§fe s^sj 3^1 


base 1 i ne 


doppi- ^sti ^mj\ ?m xiei^i tiei 


DOPP_DIFF_MAX 


D0PP2f DOPP.MS 7JS| sICHTd 


CODE_PH.DIFF_MAX 


CODE^PHa- C0DE_PH_MS2J s|CHx| 



S ^ ^AlOflS LHM9-I3 A1S« GPS AligCHI gfith 91x1 lg AIB)(PDE, Position Determination 
Entity)2| 34?@9| ^g g«Ofl Olggd 9W?l2f 0|=gd 7IAR2J AIEI^ S3flg 

OlgSKfl gia*J- 34?g9|g Tfl^tO. CCJ-EhAl B S^Hl ^AlOflCHIA)^ 9551 Ol s g£l 2JB&- 
^SIWIAI Egy ^a|-^2h HJMTiEIg =g Tfld^lO). ^ SJfflg Baseline 7)EI gag OlgSKH h 
g E^^IOfl 34?g9|g gg*«Q. [QEfAi S SS2J tfAIMOl QMS, g££) gU|g *7^X] 
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swi oie^d 321 °i*zm ois&toi £?i ^ ?m tm^ =?av $ aa. 

£71 ?IXI SWttiH erQS 6PS ?|£°J 9|g ?IIE §S(Ephemeris)M OlSftlOl ESE1 ?IEh£2r 

Htm * SO. 01011 CHfcf BUS »*t!D. DIWtiSHNAI BTS2J £|x| £F£ 

= S«IWI ITU 2i= 2JQIDI, £71 *i£ 30 E gM(Ephemeris)^ 71 GPS MOID. DKJ 

Ai £71 $m 9S AjtH^ BTSOflAi &«E|£ E-Ki ^Eh«r 2|A|-7|Elfl 711 £MT ^ SID. E 
*1 £71 BTSSh 0|g§£J g-a^i 2j.o| TiEl^ EH^ga 3^ 4km OILHOIDJ, 7h§ 3 3^7h 20km 0ILH2! 
2i££ UBIS.24D. CQEhAl £71 BTSOit Ai E»E|£* £71 DOPPSh CODE.PH- Olggd BW7|H| fe'BI 
DOPP.MS^ CQDE_PH_MS2j- gAtB " ZtOI SD. 01 US 01°^ gBH 7lelHI HI^H 3^g£IM CH^ ZfcfcAl 
S 4 SID. HBISAI, Baseline 7i E| Oil D}g DOPPSU- D0PP.MS2J *» t\7\ <2 2>0il DEKfiD. 



Basel ine 71EI 


IDOPP - DQPPJSI SQTZt 


Basel Ine 71 El 
200km CHUI 
W 


200km 


200Hz 




100km 


100Hz 


50% 


50km 


50Hz 


25* 


10km 


10Hz 


5* 



#31 <S 2>(HI UEttf UtSfr 901, 4PI Basel lneB|-.7|EI?t 200kmCHIAI 10k»S SCHMS 2±$gSI^ 

ess sq. crew oiesi! sflwai srsi =§chi ±a£i£ ai^s ^m^ s^bsi 

#71 Baseline TiEIOfl CHS!' |C0DE_PH - CODE.PH_MS|E £»l |D0PP - D0PP_MS|£h SAI*j- StflDI 2!£CH, 
I! MM PS SPI <£ 3>M- ifOI UEh L J 4 SO. 



m3j 



Baseline 7IEI 


IC0DE.PH - C0DEJ>HJS| SCHSt 


Baseline TIE! 200km 
CHHI 2^S£l 


200km 


683Chlp 




100km 


342Chip 


50% 


50km 


170Chip 


25% 


10km 


34Chlp 


5% 



£91 <5 3>(HIAi Chips ePS PRN Code(Pseudo Random Noise code: PN code)°J 1 S ?Zh(Chip Duration) 
S UEH.HDI , 2f 293m0i! flSSD- £71 <S 3XHI LfErt!! HhSh gOI Basel ineSJ . 7{E|7r 2QQkm0ilA| lOkmS 
HJAh>iBI 2*4 B?|7|- 5%^ S^ffl SD. CQ-EW, OlSSd BS F 2| #§Dil ^RE!^ AI 
3E £71 2JAK3EI 3^g?l°l ^thfHI biaiofOt S^CT sd. 

^ tR^5!|2J ?S&Sg tfiBSD. 

£71 Q\£WH S-g-7121 ^1 x| CHI CEfEr E#E1 ?K^2F 2JAF7iE|7|- SEFTaES, £71 ^Eh£ 2^ ^?|£F 
2IAF71SI 2^ ma ChE ^§£|~ ^01 H^mD. £71 $Et^ 3^ 

D0PP2h 0|^#6! E^&ilAi ^X-il^ &^E|^ E#£1 ^S|-4(00PP_MS) ^ ^§Uf3 SD. 3E1U £ 
71 DOPP^MS^ 0IXI2J 2ffl|°S, £71 D0PP&I- DOPP.MS »2J' aCH'»(DOPPJIF MAX)g *§§ffi, 01 
^§ 2g ^Uh4 2^g?i^ *S»ia BD. 3EIH £71 DOPP^ D0PP.MS »2| SCHSr 

(DOPP_DIFF^MAX)^ Baseline 7|El£F OPS ^|££J. ^S£, Z\X\W 0\BZ[0\ =?V 4 2iD. °!^f £71 D0PP7f 
BTSOilAI 20|Era, £71 Baseline 71 El ^ BTSfif TJISSti SW7I ZTSJ 7|EI7h @D. S»2| 0|g 

SHWAI 01 ££j ^HHOfl §HSEI^ gEISM ^SSUl 'Sl£DI, 01 E^E MB 733 (Round Trip 
Delay: 0151- RTDEf- iltiCr)EF tJO. 0|§#^! Al^gjOilAI ^ iHyM^ n°oj RTDg ^q, oiOJl ZJ- U 
ais:^ §CH7ISAIiKHIA| OI^S Aj^ $|7j| ^ Al^Ofl ai^oo, q|7IA| £71 

Sm7lSA|&S SPS *ISO£ ¥E ] ^^E|^ ai^OIQ. [Q-EW 2f «^S2J 71 AR E^TAI^ RTD^ £71 
GPS£!2^ ±LE\ AI3 AI9E! StM 7hAIH 4dEIOiO|: Sfe i!SOID. tR&M 0|##>i! A|^2| 2| 
Myi 733 A|^ 7W?{| SD. £7l£f RTD~ BTSOilAI ^§E|OI BSCOHAI ^ 

gE^ AFg&Lh 01IM#3 £71 RTD£ OlS.gi! A|^gj2J a 3^ i32J ^ XBHSHI ^ 

d AI^S §1^71 Wl AI-SSD. 

ESf, OPS ?|££J ^E2F ?|x|^ ?|g ?||E §S(Ephemeris)S OlSeiCfl °E£IES ?lxl IS AitHOflAi 
W ^> SAD. EKW .£7| OlgSd A|^g2| 7|A|^M SgEIS £7| ?|x| lg AltfiOfl RTDM ^i!§rS 
71^ ^7ferS, £71 DOPPJ)IFF_MAXM 7ll^ h 4^ 2iD. 010(1 CH^ TJAOtf ^1^ ^e*hD. DrSf 

^FAj 2JAF7iE| g?IE CODE.P^F OIS#d El"^ 7I1HIAI ^M^ ^El^ B|Af TiEl 

(C0DEJ^H.MS)2J SD. 3E1U £71 C0DE_PH_MS^ OIAIHJ aOIHS, CODE_PH2|- cooe.ph.ms 
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21 »2| s|CH^I(CODE_PH.DIFF_MAX)S ^S^hOj 01* 2|Ah TiEl 3*|g£|S ggSrS BQ. 
CODEJ J H.DIFF_MAX^ Baseline 7iEl£r GPS £I22J £|xj (HI Baseline 7IEI-2J TllttSBS SMI" 

Hhah an gps «a& ?ixi gg AmmM $ sto. trew oigsd Ai^gej 7iaroui 

£lxl gg Mti\?l #71 RTDfi 7fflS 291 CODE.PH.DIFF.MAXM TfltfW 4 SiCh 01 Oil CH 

fc!" KMR!" iffiElsE *ft£!D. 291*]- yf-21- ITS »Se A^SrE 271 Oigg£J ^.IIK* 
S 2JAr7iE| g^l S£IM gaSWI flSV ^ SICK 

&?wt um aoi e vssi a am& #71 «» is aihisj 2^ g£i gg§ aa gasi spi £ish 

E!S BTSCHi Ai THi+S Dcppler ^EJ^EF 2JAf7j£IM OI8*tI2< ? "jKHS 271 RTD gSf Olgofe g»a 
1 MffleO. HEM B BS2| ^AIWI^ SE2j §HIS *7ftKI 31521 OIS*£! S SffiEHB 01 
gSfOI tttfS ?KM> a 2IAPIEI a*? B£|g flSlT * 21Q. 

£ 3S 0|g#d A|£BO|/d RTD 3! GPS £1221 £12 gag 01 go [01 9W7I2] £|xIS £*gSh7| £1 
t_y 3*!g£| .S 2|Ar7iE| S^g£|l ggu r = EAIStg ESOIO. 

271 £ 3g »£B!S 300S £|xl IS AiBi^Ai 7|£^ GPS *£J3|(31Q) 5! 3IAR 

(320)21- &d 01 7fe*IQ. 7|£^ GPS ^£171(310)^ GPS £I2B£^E1 gejEI^ £12 £!s:5^Ei £1231 
E g&(Ephemeris)M £|xl 3S AIM (300)01 «§§r£ 7l3# Oie#£! 7|AR(320)£ 

GPS d2 g£g SStf OlSSd SW3IS| RTDM ^gt!" *, 27! ^gS RDM #71 £1x1 gg Ai 
H (300)011 Xil^fe S|V« tth 291 £1x1 gg Altfi (300)= 291 7I£^ GPS 7I(31Q)2J OlSSd 
7IAR(320)0M X1I^B^ gMM »£»KH SEte a*! S£I£J- 2JAf31EI a*l g£lM figSKZI, 3 Z» 

meati 7iAi^(32Q)0ii Histia. «?i>* as btsbj £ixi gg Am-oowi wseioi sionit 
gto. 

£lx| gg AibH(300)^ LH^^S GPS £122J £|x|2|- ^Eg ?lli+ofe £|x|/^E71l^| (330) jU- RTD 

1- IStfU^ RTD12tPI(340)M £tft»CK «»/<rEMd+7l (330)01 AI GPS £122] ^E 711 
£h Sa= Global Positioning System:Theory and AppI icat ions(P. Zarchan, Global Positioning 
System: Theory and Applications, Washington, D.'C, AIAA, Ire, 1996. )0il 7HA|E|Oi asm, 01 2H Ttl^ 
&B= yEi ITS!*! LH§0|Q. B ^2J ^AlOllOil CUE GPS £I22J £lx| /^E 78AK7I(330)E 

2j LH1-M 20IDI, CCfEI-Ai Wilt]- g^fiSS S^SJEK Eth fe^l RTD §3^1(330)^ 

aizh set oi=m<y ^ixROiiAi ^gs rtdm sssei-oi see aiwi— esj iis^iEi a-g^sAi, 2- 

71 2h ^ rtd *g ^ 1^51- »B£ .«732| LHgg ^oh^ 201 HS, AFAilti" ggs «efM>. 
B ^ h S2J ^AJOflDfl AH «ie}*fe £lx| gg AlbH (300)H| t«2 ¥^ 3^g£l ^g7l(350)£f 2JAK 

71EI 2^g£l <BS7| (360)0101, Oil fig iglg £|22J £1x1 ME gS2F RTD gSM OlgufOI 
OOPPJ/INHh C0DE_PH.WIN1 ^geh^ 7I^# ^tSttCK 

2-71 a*?B£l ^g7|(350) g 2]AF7iEl S^IS£I ^g71(360)2J ^g gJ-BOII CH**" ^31^21 S 

ttSBQ. ^71 a^!S£lM^ £.^Efe GPS £12011 CHolOj ggEIOiO^ §fe 201 Dj, «7|A|£ 
Z!B»W of7l £15^ *HJS| GPS £12.0)1 CHfi- 9^ S£l ^g &HS tflHSQ. 
STcl 2JAF7iEI a^!^£l ^g gfflS a^j gps o, S2J o Wa RTDM blS^Kfl CODE.PHSF C0DE_PH_MS2J 

xF2j 2i ch ^g^fe gaoii 201 a. 14^^ code_ph^ 715^ gps *i!7toiiAi m^t* 

2J AhTi El W AFe^Ch, ZIEIU, 01 AH§r9 7IE^ GPS 4^^7121- OmmH B^7|2j TiEl^ 

4= kmCHlAi ^ knOil OI^Til EIHS 4 k 71 C0DE.PH21- C0DE_PH_MS2J x|-~ 3 §7hoHl, g^ 2^AF7iE| 
^£17}- aa*W TiXI^ S^i7h SatiCK B & K S2j AIOIIOIAI& 7IE^ GPS ^£!7l(310)0ilAi m 
g*h 2|Ar7iE| CHdOil BTSOilAi 5h*EI& BJ ACTEIS ASthD. 01 ^BS AfgtrS, BTS2I- Ol^Wd SB 
7|2J TiEl^ ^b^o^ ^ kmOILHOIHS, 291 C0DE.PH2K C0DE.PH.MS2J »7h 2"CH^^S HOiMH 1^ 
2JAF71EI a^j^£!7h 5JOrA!^ »CK Ol^gAj 7|Al^.(320)0i] Ai &«E|^ 2]AF7iE| CODE.PHg 711 

^71 £i^Al~ GPS £122J £|x|# ' ^fllOBKH- 01= £1*1 ME 7M+7|(33Q)(HIA| ^tSSCK &?\ £lx|/ 
^E 7HiJ-7|(330) =?& GPS £!22j £|xl 5S# (X,,Y.,1)§KH, ^71 -£|x| gg Altfi (300)01 7^1 §S BTS 
2J (fc,V.,l)H- m». Oj7IAi A^EJ^ 5ffi7U~ 71^^ GPS 4^7I(310)2J £|xlM g§£g iSrfe 

tra&STll^Ai, x^S =^ Stm. UEKHH, y^S Stm LlEhLHDt, z^S HE gftfl 

UEHdICf. 2-71 £f£^E1 BTSOilAi S^EI^ C0DE_PK1 <^%^ 3>lf LlEr^ 4= 24Q. 

2- 71 RTD g3tF7|(340)S 0|^W6J 71 A| ^OflAi ^gE|^ RTDM gg*H A|^°]- g^trt]" StfJID. 271 
latl-S RTD." a, ^, RTD §25f71(340)2J g«g overline R OIEF SOT. HE19 2^71 overline R & 
BTSEf 0\%B£1 BW7I^ 7iE|2] 2UH71- £|Q, COEfAi 291 Ol^md OIS^aj ^|XR(320)2j & 

S2^ ZM, StAISOl overline R /2S! S £101 SWtlCKOIgS^J 7|A1^1K 01 EfiT7|2J 
HEc °AFohQH 7tg&). D}EfA1, B^7|2j £|xj^ §h7| <^%^ 4>2f SO| $ 2iQ. 



29I <^>^ 4>0ilAl 0°¥Ei 360° HhA| Stie^ 0IA12J &^M, OJ.gSd BB7I2J £lx|0fl d}Eh 
ggti" SOI SSSIQ. 2-7I <^%^ 4>^Ei C0DE_PH_M^ 5F7|2J <^aj 5>^ ^ ^ SID. 
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CODgJ'hLMS^ 



□Ej^ #7^ <4g|-^ 3>H|- <4*J£| 5>1 01 go #71 CGOE.PHS- CODE.PH.MSBJ n~ t\7\ <^>*W 6>2h 



KEhAI #71 <4*^*l 6>0il *|*B #71 2| ^71 SI CODE.PH.WIN^ tPI 7>2J gsjtr £35 2| 



O0DEJPH_WIN- 



£!E, RTD S3*r7|(340)0Ui flltfg over I ine R £ 2Wf 4= 2J£H£, 01 M HSl^fOl #71 

<^n±\ 7>m ow <4*^i 8>i[ iroi boi 4E siq. 



CODE 



#7| <4*{*! 8>QilAj e~ gf2| #4*5 Al over I ine R2J Sfl- §EM EOSj- ^Stl 2» ArgerS SO-. 

#71 <4*m ?> <4**j*i s>m ^iasg, em mim 712^ oidi sras ztsa ir ^ sjq. 
^, #71 <$*m ?> si <4*w 8>^ 94= eon cHtf ams- ssioies, ^*ei =szias «i 
dh ° an mm w * aa. 

^Er^ S^g^lM £§Sr= BPS £|g£J *|*| a RTDg OlgSrDI DOPPSI- DOPP.MSB] 

&ENZtl *§*M:K S#5j2! 3^ D0PP~ 7|£^ GPS 4£!7|[HIAi ^St!- £§y ?EM>M AFgtfllr. 3 
E1U 01 a »B§ AhgorS , #71 7|£^ BPS 4£!?l (310)21- 0|^m£! BB?|2| 7|E|ft *# * kmCHlAj 
4*2 kraOil 0|s?i| E| Hs? DQPP2I- D0PP_MS2J Wl g?m 4= SIHDL 1^ ^Kr4 2^ ^£17}- aCWRII 

3hai^ sai7h »4§t»D. e hsoiai seitr »b= 7ie^ sps ^^ichiai emei ch£ 




(X,,Y„Z, <*!E|g(Vx,Vy,V: )otO|, #71 «* AJbH (300)DiI «SB BTSBJ SXg 

Ofc,Y.,l)Ef #71 9>» »0I SAIHQ. 



DOPP= 



<4,^ai 9>0fl Ai , SPS LI ?HE|Oi(Carrier)°J UEHHD1, 2f 19craO|Q. 0|g#i! e^ h 7|^ 

£1*1 p ^71 <4^ h ^i 4>0fl LhEH-f- 2iQ. DIM Olg^FOI 01 ^}Xj^(HI/4 *H=Ej^ DQPP.M^ u}7l 

<^a{ io>]l|- UOI i^^ICK 
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DOPRJrf3= 



f X, ' *m -f " F, -frin©V +(Z, -Z,fc 

^X,-X,-yc»») +(r r -Ii -f*>»] +(z J -Z i ) t 



t&BW, DOPP.IIIINS 5 PI 11>2| %mi tWl BClfc 2S S £ 21Q. 

0OPP_WIM= Ax 

ttH. OI5*ti 7IXR0IIAI RTD^ * 2J£H£ OIM 2a«HM oPI <4^! )Z>2} 



49 1 12>0ilA| ^ 4^^Ai over I ine R EJ £xf g£0i| [[fEh slSt!" StS ArSSI-3 SQ. 

491 <^*»*! 11> EE= <4*W 12>M tflSaS em MZ\i! 2£ ?IS:£ 0101 SiSS ST 4* 

21Q. #71 BS! £4 eOil CHtl" £321- ^lOIH^ ^SE1 <N OHS £1711 SHI ^ 

tt 4* 2iQ. 

E S »S2| ^AlOtlOU CKh £|x| IS A1B{(300>D9A1 2IAWEI 3*ig£| S 9*!g£IM 

49| £ 4M OieStl 7IXR(320)0U1 RTDM £<ySFS, £1x1 lg A1tH(300)^ 41197UWIAI 

BISAE* RTDM B3£r$K)l overt ine RS 491 £1*1 IS A|hfi(3Q0)£ 41 3B 

TOTAi 491 7|£^ GPS 4*d?i(31O)0flA| £*XH 7|^tJ GPS £|2BJ 7H4^h £12 US 2 2 EI^M 
-ZRr S4= KHh HHB PRNCHI SlSttCr. 01$ 491 £1x1 3§ AH#(2D0)fe LH¥ Counter^ 24* n 
# £7l»*fQ. 491 £1*1 IS AIUi(300)^ S!£7I- PRN(n)2J GPS £I22J 3BE -Sfi 
(Ephemeris)M 491 715^ GPS 4>£! 21(310) OH Al «TO *, 417B?ll(HIAi OIS 0IS5KS £| 

£J\ £122] ^E/£|x| 21- g^tl-si RTD(overl ine R)g D\mt\0\ S^l^^l ^S S^HEIsS 
4tH*>Q. 5173, SiAhTiEl S^g^l ^HEI^M fiTBiaa, ^1 91 XI BS " AJkfl(300)S 41 937101 A| 
<^a| 3>M 711 £1-0 Ki2, -^71 <^^l ?> 8>2| s|5|fh ^|2| oRM ^tJlX HBiH ^ 

7| £|x| 1§ A1bH(300)~ 421B7j|0iiAi ^7 1 419E^n im SOiS ^7 1 <**^ 3>EJ g2f# 

CODE.PH(n)Ofl flgSHl/^71 ?> <^^l 8>2J §|S CODE_PH_WIN(n)CHI ^g*TCK ? 

^neie# ^rfflas, ^7i ~e[^ s^ssi ^§ ^HEig^ ^71 siaftiei 

^IIEIgHF gA^ ll-g^ StSSQ. ^, £?\ $m AjbH(300)^ 423E^I0ilA1 491 <^*^ 9>g 
Tlii^Hl ^71 <^t|A| H> <4^a. 12>2J a^jth SXD2j oHM 7*0. 01^ ^71 BS AibH 
(300)^ 425&70D0.AI ^71 421 3711 2J 4=t«CHi CKf ^Oi2 <4^*^ 9>°l llhM DOPP(n)0il 73^11, 
11 > Er <^>^ 12>B4 DOPP_WIN(n)Oil «St»D. 

4 V 7| 421B7j| 91 425&71IM 4>t»l-9, US ^27h PRN(n)°] 6PS SSlffl CHt!" S^^^l figOl gg&JSi 
£H£, ^71 g§ Aim(300)^ 427B7UWIAI LH¥ r# 1 §71- AlEiQK 491 £lxl B 

§ A1Hi(300)S 429B71I(H1AJ 7fe*KHS GPS £12 (Hi CHtl" 2^^£l ^§0| &SEia^ «2lof01, 
H^AI 491 4T&7HS EIMOPI- 491 Hra(419B7«-425&7fl)l ^iCf, 491 429&7HCHI 

Aj &^ 7Fh^ GPS £1201] L\m S^i S£l ^§01 &SEia§l S73tB, 491 £lxl B§ AIW 

(300)^ 43ie7llD{jA1 2[ £12011 CH^HJAF7IEI C0DE_PH(V), .... CODE^PH(N)^ 7iEI S^^£! 
CODE.PH.ffl I N(l) CGOEJPIN(N)M OigMd 7IAR(320)0il ^dt!O(S480). ££ti" 491 £|X| B§ AjbH 

(300)£ 433B7tl0flAi 2| £12 Oil CHtT Doppler ?EF4 DOF^(I) D0PP(N)HF ^Ef^ 3^ g£l 

DOPP.fflNCD D0PP_«IN(N)S Ol^d 7|XR(320)0(I 

B ^321 4'AIOlIOflAI^ £i22J £|xl ^ 7H£W7I £|5}01 GPS £I22J £12 ?QE gS(Ephemeris) 
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g OISSHKSD. BPS 91 22) A I menace OlgSKfl 9122) 91x1a s%Eg 7fld+V 4=E Sig£ g-gei- a|£ 
OIQ. ES ^ItJ- 7I£^ 6PS ^iPIS Atfofc S^OflS GPS 9|2^J 9|X|2J ^?E1 WiH^£S Tlld+SI- 
0) 271 9lxl lg A1bfl(300)0il SISSES, 271 9|x| 1§ AJbH(300) LH2| BPS 912 ?lxl/^E 7S.#7I 
(330)£ glfiV SID. £Ef*. B VS2J gAHHMAIS RTD 82£}7l(340)t AtS*h3£U Olg 01 
XHSKH OS %.Q|°| BHft A(SV ^E SID. 



eraer aw aoi b ws2i.flAioo£ m saa* turni btsmai &*a= esei ? 

Ate 21- 2|Af7IE|g 7f£!*tfl, RTD gag 0|g*h££<W B»7.|2| 9ifm COD Si2& 2*!a9|g ggSI- 
£ ggOID. £PISt VS'e V32J SAIWS ^E2J *7|- SUP* KOI 7IS2J QlSflti 9 fflHSHi 01 

mm mm ev7ioii a*? g9ig asv 4= as ±w\ sid. att e ssej gAiogg g©^ 

9|x| IS.AIfcHl AtSftpl £13, OlS'fig E!W7|2J 91*1 *g(ffl ifiEIS AI2W 94V 4 Sid, 9|X| 

m^m gat!- aei ^sgi a±Ain 4= sis bet ohjd afea>2j a^oj co^ ^ai Aisasi em 
9I» gag 331 sv 4 SID. 

^ jsw 

Aldli KIS1LHSI U2|2| i§ EW?|2|S| E|-gEMgXI3 gag Tld+SKW gB&KB 91*1 SS7h 71X13 

xi an gxis 7ixrik 

7|£S} GPS 4£!7|g ?H|»KH GPS 912 ?||E gag 43SH2. 271 DSEM3 XI3 SfiD 271 GPS 
912 3IE ga2|- 271 7IXR2J *|fl S£g OIS&IOI 271 EW7IH 01*} 2JM71EI a ^Eh4 2 
^ a 91 §fig ggSKJl 271 7IXR0II SSjSfe 9lx| IS A)Ui2f. 

GPS 912 AjSfif 271 2JAI-7IEI 3 2*^91 gag 4=dSi-Oi . 9|xl gag #gSIS BV7IS =? 

SEIS L1IM9J3 733TB GPS =91 »*|g AfSSfe OISSi! AI±BMAL 

271 912 9| £ ga^H a* GPS 9|g°l 91x152 a ^E*!E1g 7\\tm= *I»M£ 

6^1 gps 9i«2) ?|xl^5^^ 7w^°j ^ixiasg bigoKM ^ixrwiai s^ds gps 9ishj 

2JACTEI g q>SKi2. EhSEMl! AI3 gfiS^ ^71 7173^21- ^71 BV7I i^J ffllO|iEh°! TiEIg 
(HIO|^EJ°! TIEISF ^71 BPS 9|g£J °JAf7|E|CHI HJEf fe^l BV7IM CHtf- 

2JACTEI 2i!|g?|g ^geiffl, 01 g M^S^ £|A^EI 2^g9| tfS7l2k 

BPS 9|g2J 9IXIS5 S! ^EB!E^2^ 6^1 7IAR2J 9|XlS£g OlgSKS fe^l 7IXR0IIA1 S#a= 
GPS 9IS2J EgEI ^m^m =?mH, #71 E^EigHS gfig/W 271 7|AR2h 271 BW7I ZJ2J W 
OI^EB TIEIg *g«J- 271 4gS WIOIiEI-S! 7)EI2h 271 BPS 9I22J EgEI ^EF^CHI [Q-EI- 271 
^g EIW7IWI [H*f ^Eh4 24!!S9|g gSShDJ, Oil 271 7|XR(HI gq&l-S 2*^91 ^§71 

s at m^sLg. m= 9ixi ig Aim. 



AlUli A|^LH2| s§ 9W7|2ra EfgEMUXIS gSg 3Ji!*KN eo»KS 9|x| 7|A|°! 

XlgM gxia 7I7JR2F, 

715^ BPS *d7ig 7UI§K>I GPS 912 3«£ gag 42Sffi. 271 DSEMg 733 gfi£^ 271 BPS 
912 3E gM2|- 271 7IAR2J 5ffg 0|#§t01 271 ^g E!W7in ZWti SJAfTIEI S ^[4= 2 
^! g9| gag ggSKH 271 71 ARM gSjSJS 91x1 lg AibHSK 

BPS 912 dHD 2-71 2|Af7IE| a 2*9^91 gag ^dsra 91x1 gag =go|-S &W7IS ? 

2EIS L1IM943 XI GPS S?9| ^2g Ah§§FS 0|g#i! Al^gtflAI, 

271 DSEMSAJ3 gag g^thSIS EISEMUAI3 S3SPI2K 

27| 912 ?IE gaS^Ei 2i BPS ?I2£J 9|xl&a a ^E«!E1g Tfli+Sfe ^IXIME 7)1^7121-, 

271 BPS 9122) 9|XISfi2h 271 7173^2) 91 x| ®£3} 271 E^EMgAIS gag OlgShOt 2 

71 7l7a^MAI 5= as 271 BPS 912 2J 2JAf71EI2f 2^1 BiMlHIAl S^B= 2^A^7^E| 32| 7*2J SUt 
Itm ^gsra 271 ^g BV7IM at* SIA^EI 24s»S9|g ^gshffl. Oil 271 7IXRM g»Sfe 2| 
A^EI 2^S9| ,^g7l2K 

271 BPS 912 2J 9lx| Si a ^E«!E^ 271 7IXR2J 9IXI5H2F 271 S25f EhSEMgA13 gag 
OlgSKH 271 7|AJ^nAI Sh^EIS 271 6PS 9I22J ES£i ?iU42h 271 SV7IMAI 3*21 S EgEI 
^104: 2J-2J XI-2J SICH^g ^goKU 271 Hg E^7IM CH*j- ^Eh4= 2^g9|g ^gSKS, 0|g 271 
•7|Al^n g^Sfe ?aV4= -249g9| gg7|S 72S 2!g §S2S §fe 9|xl lg Aim. 

3 

?«2*KH1 SICHAI, 271 2)Ah7|EI 2^g9| ^g7!7h 
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£71 GPS ?|£2J SIxIS-ISI- £71 7IXR2J *|xlSSS OIWSKJI 7|XR(HIA| 5^E|=£ 

71 GPS £71 7|AR ^^ 2JACTEIS TfltfSUl, £71 7IA|5f 5(-Sg g£°S £71 EI-SHMg XI 

9 SSI OlgSKfl £71 BW7I°I *lxjg n 0|g OlgtHM £71 GPS $l£2h £71 9^71 2) 
ACTEIM ?SKS. £71 ?.2|AWEJ* Z!2| **2J sICH&g *8»Hr 0| *gg SCH »0I StS OlgSKH 
aSjSJ £7| SIACTEI S§Sf= 2» 5§2S o|~ gi?g$| SS&fl. 

WSM SiCHAI, £71 ^0-4= g§7|7h 

£71 GPS Sl£°| S|xlS£, *£*|Eia- Wm\H 2fe £71 7IAR2J £1X1 S£g 0|g§(0) 7173 ^0)1 Al 
5£l = £71 GPS ?I£°J ?EK=« Ti-ySUl, £71 7IXR S£g S££S £71 3SEMBXI2! 

SMS OlgSHJl £71 Bg-7I0)|A| 5h=£|^ £71 GPS ?|£2J Egy ?E^§ ?SIO|, £71 ^ E1E1 ? 

Zra *fsj siding *§SKQ 01 5ICH x|0| 2t§ OlgtlOt £8|S| £?| 2&!|g$|g 

§Sofe 2Sg ^S£S 51-= S4J|g$| g§Sfl. 

HI SHU SLOW, £71 2|AJ-7)EI |-&*IB«7hWI <4=*l*! 13>e» 5s ^§£So£ S^S^I fiSSXI. 

CODEJPHLJWN 



OS 0 < 2k 



CODE 

W«HM SiOIAI, £71 ?HK= S*!|B*I7F*PI <4=^£ 15>2! 3* oh^ 3*JgS| gg§X|. 

DOPP_WlM= Ax 
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TOPPJM>t=A « 



OS SS 2s 



§^ 9 

. M2ZW SIEHAL 471 °IA17)£I 2^91 gg7|7), 

471 ops 91421 91*1352) xisse si= 471 71XR21 91*1 sag oisskm 7ixis;(hiai s»-*£i = 4 

71 QPS 9)42) 471 7|XR Z!2J 2)A)7HE|g 71lirsHl. 471 7IXR £)Ig S4ES 471 EJ-SEMgXI 
3 Sag 0ISSH3I 471 $1*1 g TO * Olg OlgSKD) 471 GPS 9142) 471 Bg7| 2J2) 2) 

A)7)Elg TOD), 4^1 5 SIAPIEIg 22| *)2) gCH&g *gi&H2 01 ^g£! £CH 36*01 Sti Olg&Kfl 
S5{2| 471 2JA)7)E| 2«lg9|g igSKfl, 

471 ?Eh4 24$g9l gg7l7h 

471 GPS 9142) 9I*I3S, «if£*|E12F XlgSHI 2i= 471 7IXR2) 9|*|g£g 0l#5jO1 7IXR0U1 & 
SH- 471 GPS 9142) EgEI ?E)4g 7K+SH2. 471 71X15? Mi 471 EfSEgeijqg 

§ag OI©S)Ot 471 E^ h 7ICHJAj &gE|= 471 GPS 9|g°| EgEI SH)4=g ^SP, 471 5 £SEi S 
II)4g *)2| aCH^g ^§SE 01 ^g& SICH *|0I 2fg OlgsKfl £lg2) 471 2*i!g9|g 
ggSfe 21 i§£S 2^g9| gg§*J. 



STO 10 

Aitil^ X|2!LD2| S2J21 gg E>W7|2)2) E(§EMgXI3 gag Tli+SKH gqSKB 91*1 2)17) 71X13 

xigoii aaa 7ixr2k 

71 £5* gps 4i!7ie qiuishoi gps 914 ?iie sag ^sse, 471 eisees xi s ga2) 471 bps 

914 ?-IIE ga2) 471 7IXR2) $]*| S)£g 018*101 471 ig EW7I0I EH** 2|A)71E| g SDK* '2 
g'BW Sag ggmO) 471 7IXR0H giMSfe 9|*| gg A1Bi2K 

GPS 914 i!S2f 471 2|A)7)E| S! SII)4= g^B'#| gag S£!5)D| 91 *| gag §gSfe E^7|M ? 
421= UIM9-I3 XIS* GPS =?| AhgSfe OlgSi! A|£gO|A| 471 2|A)7)EI S ?HK* 2*4 

s?ig ggtfe &aoii sioial 

471 9l4?IIEgae^E1 471 GPS 9142) 9IS|5ffi &' <%E«!E|g Jflt^ 2)g2), 

471 GPS 91421 9I*I3£2) 471 7IXR2) 91*1 £)£g OIS*KH 471 7IXISMAI £h^2l£- 471 GPS 91 
42| 2|A)71E|g TO2- 471 7IXR2J- E^ f 71 WIO|^Ef£! TiEIg 471 ^SS BilOli 

EfS TiEltHl HIEf SJAh^EI 2^g9|g ^gSfe 2|-g2K 

471 GPS 9142) 91*131 g ^Se«E12h 471 7|X|^ 9|*J3Ig OlgSHS 471 7|XR0j|A| &*2I^ 
GPS 91421 Egei^E^S 471 7IXR2h Efg7l UflOt^EhSJ TIEIg *g*t g, 471 *g 

2 lHIOI^Eh°i TIEIOil [&Ef 2?B}*' 2±!!g9|g ^g&fe ]lfglK 

471. ^gl! 2|Ah7iEI S ^104= 2^!g9|g 471 7IXR0H g^Sfe 2)g°S Ol^OiSg.^g^S fh= 
3^1391 ggSmi. 



STO 11 

AIUI^ X|2iLH2| SEJ2J eg E^ h 7l2)2) E^EMgXIS gag W*tm m^tm 91*1 357) 71X13 
X|g(HI g*IS 71X1 ^m, 

7|£S» GPS ^AI7I1 qibtoKfl GPS 914 gag 42SH1, 471 EhgEMg XI3 ga2) 471 GPS 
914 311 E ga2) 471 7|X|^2| ?|*| 5)Sg OmtKX 471 ig BW7|0fl CH*f 2|A)7iEI S ^2)4= 2 
B9) gag ^gSKfl 471 7IXRCHI g^Sfe 91*1 gg AlbH2h 

GPS 9)4 i!H2) 471 2) A) 71 El g! ?E)4 2^1 g 91 gag 4=<y«HS 91*1 gag ^g«)= E^g7|S J- 
421= UIM9J3 XIS« GPS =91 y}4g Ahgtrfe Ollgi! AligCHlAI 471 2) A) 71 El S ^I&4= 24? 
S9|g ggSI^ iraOfl 2iO)A1 ; 

471 EI^EMgXIS gag §52)5)= 2)g2). 

47| 9)4?ilEgag^E1 471 GPS 9142) ?|*IS5 g ^E^EIg Tfl^fe H)g]l), 
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#71 BPS m]&3L2t #71 7|XR2] 9\nBS3i «3s|- EhSEMgXIS gSg OlgSKJ) #71 71 

XROIIAI #71 6PS £|«2| °JACTE|£|- #71 EfSMOIAI 5»^£1= 2JAf71E| *|2J £|[H^§ 

*gSfOI 2IAI715I gi!g£|g gg&FS IhSIK 

#71 BPS S <^E«!E12h #7| 7|AR°I £|xlS£2h EhSESgXIS g£l 0|g 

SKM #71 7|XR0«A| 5hSEI= #71 BPS *|g°| EgE1?E^2|- #71 EW7I0IAI EgEI ^ 

4* *f°l SCH&S ^gSKS 2*!gS|g ggSfe ^g2h 

#71 ggg 2JAMEI g^g^l S ^Ef4= 3±*!gS|g #7| 7IXRM g^S^ 1F§2£ Ol^OiSS ^5) 
°g Sfe 3±!!gS| gggg. 



smitwi stow. siAf'Ttai a*?gsi sg aigoi, 

#71 bps smsm Tastm #7i ?i*rsi 3*1 sig 01 ©ska 7ia-rchiai # 

71 BPS 9|g2|- #71 71 XR Zf2| °IAP1E|g fllifSfe 3lg2h 

#71 7ixr asg #71 e^emsjxis sag oigsia #71 siroai ««■ w * ois 

01 go KM #71 EPS SIS 2h #71 EfW7| 2fH| 2|AF7i£|g jUgHh 

#71 i? 21AMEIS 2>2| «E| SICHSfS *9*I3 01 SCH SOI Xg OISSKH M^Si #71 S\M 

7)E| 24*g9|g 2|g2£ 0|^0)3g Sfe saigsi figgg. 

13 

BUttM SHMAI, #71 ?I»4= 2±?S?I £§7I7K 

#71 BPS *|g£| ^E*!E12h «3N2 2!^ #71 7|73^2J ?|x|2ffig OlSSKfl 7IXI4WIAI & 

§5LI£ #71 BPS *|g2| Eg El ^Eh^g Tfldtrfe 3*331. 

#71 71X14 5ffig S^2S #71 EhSEMg733 gMg OlgSKfl #71 EW7|0|Ai S*5IS #?l BPS 
SI S3 Eg El ^E^g 2|gjlL 

#7i ^ EgEi ?m$m ns\ amsm *s*m 01 *?gs sch «oi srs oisskm 3*121 #71 
*EI4 2^gsig igsfe ai-gse oi^oigg ig°g si^ 2*?g*i eggg. 
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